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Engineering

May 27, 2015

WBS NUMBER: 44105.1.FD1

TIP NUMBER: W-5516

F.A. NUMBER: HSIP-1221(18)

COUNTY: Rowan

DESCRIPTION: Realignment of Old Beatty Ford Road from west of Bostian Rd. Intersection to
Lentz Road

SUBJECT: Geotechnical Report — Design and Construction Recommendations

HDR | ICA Engineering, Inc. has completed the subsurface investigation for this project and submits the
following recommendations.

SLOPE AND EMBANKMENT STABILITY
A. Slope Design

It is recommended that all fill embankment be constructed at a ratio of 2:1 (H:V) or flatter. It is
recommended that all cut slopes be constructed at a ratio of 2:1 (H:V).

B. Undercut

A quantity of 150 cubic yards of shallow undercut is recommended for inclusion in the contract
as a contingency item, to be used at the discretion of the Engineer.

C. Geotextile for Soil Stabilization

A quantity of 150 square yards of geotextile for soil stabilization is recommended for inclusion in
the contract as a contingency item, to be used at the discretion of the Engineer.

SUBGRADE STABILITY
A Undercut for Subgrade Stability

Soils were encountered consisting of highly plastic clays with plastic indices (PI) greater than 25.
These soils could adversely impact the proposed pavement structure and should be undercut.
These areas are shown by a double hatch symbol of the cross sections. The depth of undercut
should be up to 3 feet or to suitable soil, whichever is less.

LINE STATION OFFSET (FEET)
-L- 73+50 to 74+00 CLto 22 RT
-L- 134+00 to 139+00 20LTto 23 RT
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It is recommended that 1,600 cubic yards of undercut be included in the project contract for
subgrade stability. The material may be used in embankment construction at the discretion of the
Engineer. An additional quantity of 200 cubic yards of undercut is recommended for inclusion in
the contract as a contingency item, to be used at the discretion of the Engineer.

B. Aggregate Subgrade

A quantity of 150 cubic yards of shallow undercut is recommended for inclusion in the contract
as a contingency item, to be used at the discretion of the Engineer.

A quantity of 300 tons of Class IV material is recommended for inclusion in the contract as a
contingency item, to be used at the discretion of the Engineer.

A quantity of 300 square yards of Geotextile for Soil Stabilization is recommended for inclusion
in the contract item, to be used at the discretion of the Engineer.

C. Geotextile for Soil Stabilization

It is recommended that 1,600 square yards of geotextile be included in the project contract for
subgrade stability at the following locations:

LINE STATION OFESET (FEET)
-L- 73+50 to 74+00 CLto 22 RT
-L- 134+00 to 139+00 14LTto 14 RT

A quantity of 200 square yards of geotextile for soil stabilization should be included in the project
contract as a contingency item, to be used at the discretion of the Engineer.

BORROW SPECIFICATIONS
A. Borrow Criteria

Common borrow for embankment construction to subgrade shall meet Statewide criteria outlined
in the Standard Specifications, Article 1018-2(A).

B. Select Granular Material

Select Granular Material for embankment construction on geotextile for soil stabilization shall
meet the criteria outlined in Standard Specifications, Article 1016-3 Class Il or Il1.

A quantity of 300 cubic yards of Select Granular Material should be included in the project
contract as a contingency item, to be used at the discretion of the Engineer.

C. Shrinkage Factor

Recommend a 20 percent shrinkage factor be used for earthwork calculations.
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MISCELLANEOUS

A Reduction of Unclassified Excavation — Clearing and Grubbing

Given the amount of excavation on this project, removal of topsoil, rootmats, stumps, shrubs,
trees, and other ground cover is anticipated to be significant to include as a reduction in the
excavation quantity. It is recommended that 12,140 cubic yards of excavation quantity be reduced
in the project contract.

B. Reduction of Unclassified Excavation — Unsuitable Unclassified Excavation

Soils were encountered consisting of highly plastic clays with plastic indices (PI) greater than 35
and other characteristics unsuitable for construction (i.e. plastic limits equally moisture contents).
It is recommended that 1,650 cubic yards of excavation quantity be reduced in the project
contract.

C. Unclassified Excavation — Unsuitable Waste

Soils were encountered consisting of highly plastic clays with plastic indices (PI) greater than 35.

LINE STATION OFFSET (FEET)
-L- 72+00 to 74+00 70LTto 70 RT
-L- 134+00 to 138+50 40 LT to 40 RT

D. Rock Blasting

Crystalline Rock (Felsic Metavolcanic Rock) is present within six feet of proposed grade at the
following locations and may require blasting. It is recommended that 11,125 cubic yards be
included in the project contract at the following locations:

LINE STATION OFFSET (FEET)
-L- 65+50 to 67+50 42 LTto 30 RT
-L- 73+00 to 77450 47 LT to 42 RT
-L- 94+50 to 98+00 45 L. Tto 35 RT
-L- 103+00 to 105+00 34 LTto32RT

The crystalline rock encountered on this project is shown on cross-sections within the inventory
report. Refer to Section 220 of the 2012 Standard Specifications for rock blasting.

E. Rock Slopes

Rocks cut slopes are anticipated at the following locations:

LINE STATION OFESET (FEET)
-L- 65+00 to 67+50 42 LTto 30 RT
-L- 73+00 to 78+00 47 LT to 42 RT
-L- 94+00 to 98+00 451 Tto35RT

-L- 102+50 to 105+50 34LTto32RT
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GEOTECHNICAL ENGINEERING UNIT
~— Summary of Quantities
WBS Number:  44105.1.FD County: Rowan Project Engineer:  Kenneth R. Bussey, Jr.

@ NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

TIP Number: W-5516 Field Office: HDR|ICA Project Geologist: Mike Gragg

Description:  Old Beatty Ford Rd. from west of Bostian Rd. intersection to Lentz Rd.

Pay Item Pay Item/ Spec Book Section No. or Report Alignment Begin End Quantity Units /
No. Quantity Adjustment Special Provision (SP) Reference | Section Station Station %
0036000000-E Undercut Excavation 225 - Roadway Excavation I. B | Contingency N/A N/A 150 CY
0036000000-E Undercut Excavation 225 - Roadway Excavation In. A -L- 73+50.00 74+00.00 50 CYy
0036000000-E Undercut Excavation 225 - Roadway Excavation . A -L- 134+00.00 | 139+00.00 | 1,550 CY
0036000000-E Undercut Excavation 225 - Roadway Excavation Il. A | Contingency N/A N/A 200 CY
Total Quantity of Undercut Excavation =| 1,950 CY
0195000000-E | Select Granular Material | 265- Select Granular Material | 1Il. B [Contingency| NA [ NA 300 cY
Total Quantity of Select Granular Material =| 300 CY
0196000000-E | Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization | 1. C | Contingency N/A N/A 150 SY
0196000000-E | Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization | 1I. B | Contingency N/A N/A 300 SY
0196000000-E | Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization | 1. C -L- 73+50.00 74+00.00 50 SY
0196000000-E | Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization | 1. C -L- 134+00.00 | 139+00.00 | 1,550 SY
0196000000-E | Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization | 1l. C | Contingency N/A N/A 200 SY
Total Quantity of Geotextile for Soil Stabilization =| 2,250 SY
1099500000-E | Shallow Undercut | 505 - Aggregate Subgrade | 1. B [Contingency| N/A | NIA 150 cY
Total Quantity of Shallow Undercut=| 150 CY
1099700000-E | Class IV Subgrade Stabilization | 505 - Aggregate Subgrade | 1. B [Contingency| N/A | NIA 300 TON
Total Quantity of Class 1V Subgrade Stabilization =| 300 TON
These Items Only Impact Earthwork Totals
N/A Loss Due to Clearing & Grubbing 200 - Clearing and Grubbing IV. A N/A N/A N/A 12,140 CY
N/A Shrinkage Factor 235 - Embankments . C N/A N/A N/A 20 %
N/A Unclassified Excavation - 225 - Roadway Excavation IV.B | NIA N/A NA | 1650 | cy
Unsuitable Waste

Page 1
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

COUNTY _Rowan

DIVISION

PROJECT DESCRIPTION _Old Beatty Ford Road

West of Bostian Road Intersection to Lentz Road

RECOMMENDATIONS

STATE STATE PROJECT REFERENCE NO. No. SHEETS

IN.C, W-5516 1|12

—
TOTAL

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

. THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

PERSONNEL
Z. BRUCE

A. WILDER

B. MASSEY

INVESTIGATED BY _M. GRAGG
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CHECKED BY _ K. BUSSEY
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PROJECT REFERENCE NO. SHEET NO.
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SaMe Size. | ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM (ALLUV.)
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI586). SOIL CLASSIFICATION mﬁt&ﬁs A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60 AQUIFER - A WATER BEARING FORMATION OR STRATA.
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: = - g'éggéséxrg‘gNéYCO:SZTs""-E Pé-FA":‘E:T“JEE:E';LR;OCT:E TRANSITION BETWEEN SOIL AND ROCK IS OFTEN ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH AN AR 8 ARERALES
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, THE ANGULARITY OR nounossuslg oF IJJI_ ERI;NST? Iors\l'icnmso BY THE TERMS: ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEODED FINE SAND LAYERS,HIGHLY PLASTIC,A-7-6 ANGUL AR, SUBANGUL AR, SUBROUNDED. O ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION e ————— S — ROCK (WR) 109 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANLLAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE 70 COARSE GRATN TGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35 PASSING *208) (> 35% PASSING 2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. RSTaLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROUP a3 | -2 aa [a5 [ a6 [ a7 | ala2 | ad4ns ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO. SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
L . g NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN S
CLASS. a-2-4|a-2-5]a-2-6[a-2-7 a-6,4-7 COMPRESSIBILITY iyl SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL ,:, o SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
BRI R e Yy MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 | I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
"0 PERCENTAGE _OF MATERIAL Gl ———] SHELL BEDS.E1C.
o WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
200 ORGANIC MATERIAL Gnégl?.'éAR S'"'T':‘.o-ll.%uw OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-8 TRACE 1- 107 HAMMER [F CRYSTALLINE. O ol e AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
PASSING 40 LITTLE ORGANIC MATTER 3 -5 5 - 127 LITTLE 10 - 207 VERY SLIGHT ROCK GENERALLY FRESH. JOINTS STAINED. SOME JOINTS MAY SHOW THIN .
W _ — |40 ux| 41 |40 mx| 41 ] 40 mx | 41 wn (40 x| 41w SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% WE SU":')"'G l:gsSTzESEONLl;\ BmigN‘ ;Eéuzsz FLCEED‘S?mE ;RO,'GHfu RD"EKOR'NG,; uﬁ;g; 522;';‘:%:;2"?:‘ DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
I 6 MX NP (10 Mx (10 Mx| 1M | 10N [ 10 M (10 Mx | 1N | 11N LITTLE OR HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE ’ OF A CRYSTALLINE NATURE : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGANIC GROUND WATER FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
GROUP INDEX [) ] ] aMx | 8Mx[12 Mx[16 MX |NO MK AMOUNTS OF T ROCK GENERALLY FRESH, JOINTS STAINED AN RATION EXTENI
SoILS SLIGH 0CK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE 10 ONE. ANGTHER PARALLEL 10 THE FRACTURE.
USUAL TYPES |STONE FRAGS, ORGANIC V. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (LI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRavEL. anD | TINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MaTERILS | sanp | OMO | CRAVEL AND SAND SoiLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CENL RATING AR T Zpu PERCHED WATER. SATURATED ZONE.OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE EXCELLENT TO GOOD FAIR TO POOR P00R POOR | UNSUITABLE e o st Bflﬁl; sgggs :gcozn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEOIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROP IS < LL - 3 :PLOF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRUATION (FM.) - @ MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
(MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK* SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
RANGE OF STANDARD RANGE OF UNCONFINED =
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 22/%25  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY 1 £ feoltl, WOULD YIRID oF | Meflodl LEDGE - A SHELF-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
ser (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED
CENERALL Y VET.VOOL:EDSE 4 ;0410 SOIL. SYMBOL G'\E; o TEST BORING O IS:I-SO'I?:L::?IIE?!TOR TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL DR ROCK THAT THINS DUT IN ONE OR MORE DIRECTIONS.
GR?:gII.AR MEOIUM DENSE 18 70 30 wa ARTIFICIAL FILL (P OTHER CONE PENETROMETER F TESTED, W Y PT N VALUES > PF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS, MOTTLING IN SOILS
MA AL === FT =7
(NON-COHESIVE) DENSE 38 10 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF COOD DRAINACE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 === == [NFERRED SOIL BOUNDARY Q CORE BORING Y SOUNDING ROD (Vv SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 190 BPF | ResIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
i -
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.0 =7=7= INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER':A:;IFF 15)12030 2 ;0,, 4 *Trpe? ALLUVIAL SOIL BOUNDARY A RS ATTON (O~ sPT N-vaLUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 E'x‘gisﬁ?fm gxgtﬁe,:{és% :SXTI:EAVAHON - zggtsigéilgos S{C:OV?T%SNB;E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEQUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 ©.42 025 0.075 0.053 sen e Broe S keer b | rero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
COARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN, THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLaY UNDERCUT D\] ACCEPTABLE DEGRADABLE ROCK g
BLOR prey R SAND SAND L P MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) F S0, ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR BPF)OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7 - UNIT WEIGHT HARD CAN BE EXCAVATED [N SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL [S PENETRATION EOUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7, DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 6@ BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | nyr _ pjaToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTACE.
- SATURATED - USUALLY LIQUID: VERY WET, USUALLY gpf \;O?JN::rlfo PENETRATION TEST §3P1'523§"§ZLL'5 gs--sg;fn SPOON PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
y | . ' VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY T - SHELBY T
ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
W LIOUID LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLastie [T FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (T5.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
Py T - SEMISOL I0: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL e ———
o ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
pPLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 70 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT p . NOTES:
[] cMe-asc [] cav aits automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - @.16 FEET NOTES:
" DRY - (O REQUIRES ADDITIONAL WATER TO X VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE CME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 2.008 FEET
PLASTICITY 8"HOLLOW AUGERS = [ TNDURATION
PLASTICITY INDEX (PD DRY STRENGTH [J cve-sse [ wero Faceo FinGeR BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC o5 T VERY LOw [] runc.-cersioe inseRTs FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene ssear TeST 0 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
) CASING W/ ADVANCER
R heAsTIC o5 e HEDTuM [ posT HoLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portasLe HosT [] wicone *STEEL TEETH (] ano aucer BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR |:| TRICONE * TUNG.-CARB. D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
OJ DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). (] core air [] vane srear TeST SHARP HAMMER BLOWS REGUIRED T0 BREAK SAMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. g
] ] (] EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14




DocusSign Envelope ID: 6447672D-CD86-4054-856C-B7B59C27F671
[

[ N\ P

P See Sheet 1-A For Ind f Sheef. sTATE STATE PROTECT REFERENCE No. semer [ TOTAL
5 SZZ Sheet 1-B Foorr ansgnf(;ona/Sy/frbo/s STATE OF NORTH CAROLINA I — | N.C W-5516 3 |19
- DIVISION OF HIGHWAYS ' ROW PLANS | s o e —
{\ S 1 rev. OCT. 22, 2014 : 44105.1.FD HSIP-1221(18) PE
: l___rev. 9¢1. 2 <Ol ]
e
QO V. :
O , : . ROWAN COUNTY
l? BEST i WD LOCATION: OLD BEATTY FORD ROAD FROM WEST
& PROJECT PROJECT 1 OF BOSTIAN ROAD INTERSECTION TO
- - : LENTZ ROAD ‘
- e || B (e e A I TYPE OF WORK: GRADING, PAVING, DRAINAGE, TRAFFIC
Ol K | 7 - o N CONTROL, SIGNING PAVEMENT MARKINGS
m = a AND STRUCTURES ~
< o
~ BEGIN BRIDGE 22
O —L- STA. 57+45.40 o og
m N ‘%\"“ ) ZZ
NoY
- [34)
Ry 10 °™
> ®© -
_, x _ _ ,
~ ; 7 8 5 10 T 12
A~ TO ys g | ' ] -L- ; [ | 7
—~— T | 1 | B
~ | g | RELOCATED |OLD BEATTY FORD RD. | | \\ : %
| 5 |l 1 | 1 | AN\
—~ - =
5 . 838 !
bl NS H
= > Eu 2
ST =2 E
‘E S u END BRIDGE P
2 = —L- STA. 62+75.40 v
A
o
c
BEGIN TIP PROJECT W-5516 END TIP PROJECT W-5516 \“’o\
POT STA 15+50.00 -L- POC STA 141+70.00 -L- ©
o NCDOT CONTACT: BRETT ABERNATHY, PE | PRELIMINARY PLANS
— A CLEARING ON THIS PROJECT SHALL BE PERFORMED DO NOT USE FOR CONSTRUCTION
3 g L DIVISION 9 PROJECT MANAGER TO THE LIMITS ESTABLISHED BY METHOD III
s Q ( GRrapHIC scALEs |  DESIGN pATA | PROJECT LENGTH Y i R e e Y  HYDRAULICS ENGINEER Y
E ADT - of Transportation I-)? ICA
g 50 25 O 50 100 ADT _ In the offlice of:
N PLANS pHv = j LENGTH ROADWAY TIP PROJECT W-55I6 = 2290 MILE | — " .
232 ol | FIEER! %0 100 T = % * | LENGTH STRUCTURE TIP PROJECT W-5516 = 0.100 MILE | RIGHT OF WAY DATE:| _ DAVID C. WALLER, PE E—
852 Z V = 50 MPH SEPTEMBER 16, 2014 PROJECT ENGINEER ROADI A s TN
55 PROFILE (HORIZONTAL) * TTST = DUAL TOTAL LENGTH TIP PROJECT W-5516 = 2.390 MILE
o c 0 5 0 10 20 LETTING DATE: HENRY BARE
§§§ U FUNC CLASS = COLLECTOR SEPTEMBER 15, 2015 PROJECT DESIGN ENGINEER
253\\ = _J\_PROFILE (VERTICAL) __A_ REGIONAL  TIER A A A\ _SiGNATURE: 5 A




DocuSign Envelope ID: 6447672D CD86 4054- 856C B7BSQCZ7F671

PROJECT REFERENCE NO. SHEET NO.
S840 L W-5516 4
S 1 ROADWAY DESIGN HYDRAULICS
' ENGINEER ENGINEER
830 : INCOMPLE[TE PLANS
rrrrrrrrrr DO NOT USE FOR R/W ACQUISITION
3 PRELIMINARY PLANS
: DO NOT USE FOR CONSTRUCTION
D820
B0 bbb 810
- P800 RESIDUAL: WHITE=GRAY ~PINK TAN~ORANGE, — -+~~~ 800..
3 WET,F.SANDY,CLAYEY SILT.
790 bbb WR: ME,T,A,T,U,FFf ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 790
? RESIDUAL.TAN WHITE, GRAY—GREENVST/FF P : : : :
: ‘ T0 HARD DRY TO MOIST,F.SANDY, ‘ EXISTING GROUND LINE ;
780 SAPROLITIC, SILT W/ROCK FRAGS. - : : 4
""""" g WR SEAMS/
: /’<—EX/sr/NG
: GROUND _—;
474 T S S SO S SRS SRR NSRRI RRUTS SEUTNUUE SURTUVI NOUTUUNE AT SURUURN: SEUUURNNS SUUURNUNS SUURROR SURRDP ::: NNUR u NEz,/ii/f”f,,,,
: RESIDUAL: AN WHITE-GRAY, ORANGE.V. STIFF, MO/ST
! HIBH PLASTICITY,SILTY CLAY W/ROOTS.
760 RESIDUAL. SWHITE ~GREEN, TAN: HARD, —= - N A @Dl N E0/0.D—fr=
! DRY.CSE.SANDY, SAPROLITIC
: S/LT W/ROCK FRAGS
3 RESIDUAL. TAN—ORANGE WHITE, GREEN & GRAY
750 SLI.MICACEQUS,DRY TO MOIST,kow [+ &+ N BEOXST S~L SR TR N
: PLASTICITY, CLAYEY, SAPROLITIC, 3 ;
! FTO CSE. SANDY S/LT ' ' ' WR: METATUFF 1
3 ‘ ‘ ‘ T T 3 /\/\\v BT WR: GRANITE ‘ ; ;
740 & -fREs,/DUA,L;,TAN,—,ORANGE,REQ,,,,,,,,,,,J ,,,,,,,,, S ] o N =7 NFdpaS il Tr e e/ QOO e CRANITE. /A N NN S NSRRI RO R AW . 740
; ANDY,CLAYEY SILT / ; ; ; p < WRGRANITE 47— :
! (NFERRED FROM / ! A Vi ‘ 1\\ =2 RESIDUAL: WH/TE GRAY—TAN GREEN HARD DRY, —
: CU7T/NGS)‘ : / : e 2 : ! F.TO CSE.SANDY,SPAROLITIC S/LT
730 ! 3 L \ W/RocK FRAGS. 730
""""" ""‘EX/ST/NG GROUND UNE///\ : ey BT e A9
| | | e \ RESIDUAL: TAN, ORANGE WH/TE NO/ST—
: : : - . F. S‘AND)’ SILT W/ROCK FRAGS
720 ,,,,,,,,,, N T S N S SN \rroPosED e a0 T b 720
: e iy GRADE UNE
: _ ‘ ‘
—1 ‘ 1 1 Dry (12/14)
710 ‘ : — WR: METAVOLCANIC | J L 710
2 R I SAPROUTICCSESAND W/ROCK”FRA'G'S """"""""""""""""""""""""""""""""""""""""""""""""""""
. -/////VJ// i/
700 /"% ///:///://u//,///,///. / —RES/DUAL: RED TAN, ORANGE ! 700
,,,,,,,,,,,,, CR: . METATUF,F,,,,,,,,,,, e MOIST s SANDY CLAY el YR
1 ! ! (INFERRED: FROM CU77'/NG$) !
RESIDUAL: T AN-ORANGE, WHITE, GRAY, GREEN,
690 DRY TO MOIST, NON—PLASTIC, SLL. 690
MICACEOUS, SAPROLITIC, F 70 CS‘E
SANDY SILT.
— - 1 N A s S O O S N A A S O S S A A S R S A S SRR 680
D T4 S S S S St S S S S S S S O SO S S S S S S S SR SUURUUR USRS USSR SURRR B 670
B 11O S R S S S St S A S S A R S S O SO S S S S S T S S S AR SRR 660
%“g,,,«sso ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 650
%E 640 : : : : : : : : : : : : 640
%a 66+00 67 +00 68+00 69 +00 70+00 71+00 72+00 73+00 74+00 75+00 76 +00 77 +00 78+00 79+00 80+00
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$LESESSYSTIMESSS8s

SE0ElISPRNAMESosS

PROJECT REFERENCE NO. SHEET NO.
k40 L0 S S S A S S S S S A S S R R S R S S S S S S S W-5516 5
7777777777777777777777777777777 ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
890 L . SO DO N o SR DO N SRS SO S o R D S SRS DO N USSR DU NUON S INCOMPLEITE PLANS
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ § ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ PRELIMINARY PLANS
' DO NOT USE FOR CONSTRUCTION
B8O A T N SO S S S SN S N S
CBTO S U S SRR U U OO UUUNUNUNN FUUNURURUE SEUNURUL SEURUUURUN SOUUUOS SURURURNS SEUUUUN SO A 870
860 R S N S O A O A S S S SO A A . 860
0850 L AU U SN SRR SRS SRS SO NS ST SO AU SRS SRS SO O 850
4O i hh 840
B30 830 .
200 bl 820 .
: : : : : : : : : : : : : : : ; : —_—————— T T T ‘ ; }
L S S LLCOOERREE Peeeoeenens ERRTE SRPRRRTITE ooeeeees oo R LAt EX/STJNG GRGUND UNE-\~ rrrrrrrrrr oeeeens EXiSTING eﬁouwn UNE —————— )——_;/(——3 rrrrrrrrrr o eeeeeed N S AP S e ‘ 810
| ‘ ‘ ‘ / PROPOS‘ED GRADE| LNE | 1 JENE . G ‘ ‘ > ‘ \ A ISR
: ‘ ‘ 3 1 -""‘"_ ] ‘ \ N
s B = R I e \\—\T/ 3 : UG SO PRO,RO,SED,,GRADE,,UNE,,,:,,\ ,,,,,,,, S R 800
TN T T T T RESIDUAL %NH%_%@TGL;VSAS%V AN &4 . RESIDUAL WHITE, T AN, MED.DENSE, ‘ . brylss
N : : SAPROLIT/C SILT. ‘ A N : Dry {(/12) ‘ ! MOIST, SILTY,SAPROLITIC, RESIDUAL:TAN GREEN—-GRAY, MED. :
,,RESIDUAL:IANQRANGE,—BROWN,GRAY ,,,,,,,,,,,,,,, \@ U I A S A I SN Lo e I F,TO,,CSElSAND,‘,,,,,,,,,,l ,,,,,,,,,, S STIFF_TO ST,!F,F,MQ/S,T ,,,,,,,, 1..790 .
NSE TO V.DENSE,MOIST, AN ! ! ! ! ! ! ! ! ! ! ! ! TO WET,SILTY, ‘ }
CLAYEY,SILTY F.TO CSE.SAND. ; ; Dry (I/I5) ; ; ; ; ; ; ; ; ; ; ; ; ; ; SAPROLITIC; CLAY. :
780 L DY VB A T S 780
A S S S SO S S S S A S S S S S A S S S S T AU SRS SO 770
AL S R S S S S S A S S S S S T SO S S S S T S S S S S SR 760
<1 O S S S S S S S St S S S SO SO AU S 750
L S S S SOt S U SR S S A S S T SRS Rt S FE U SO S s S S ST TS SRRt SURERUROR 740
A< N S S S S SOt S T SR SO S S S S S Sy T S S SO S S R SEU U TR TS SRRt SERERUUTR 730
7L S S S S Ot S S SO S S S S S U S SOt S S S St SO RSO SUUS SR USSR SO EUUS SO RSURUt SURURRRRR 720 .
700 i i i i i i i i i i i i i i i i i i i i i i i i | | | 700
122+ 00 123+ 00 124+ 00 125+ 00 126 + 00 127 + 00 128 +00 129+ 00 130+ 00 131+ 00 132+ 00 133+ 00 134+ 00 135+ 00 136 +00




DocusSign Envelope ID: 6447672D-CD86-4054-856C-B7B59C27F671
N . . . . . . PROJECT REFERENCE NO. SHEET NO.
S|o910 S UUUR SRR SRS SUUUUURUU SRS SUUURUUUNS SUNURURUUN SURTURI SRS SN SO SUSUURUN AURUURS SSUUUUU SUURBUUT SUSURUUUN SUUUUURUEE SUUUUUURN SO W-5516 6
o 1 1 ROADWAY DESIGN HYDRAULICS
: : ENGINEER ENGINEER
900 L USROS UUUSUUOOOS NN USSR SOSSTRNNS SO SO S SOOI RN OOURNN SOUOUOTNNE NSO S OTRRNNN UOSSSRNNNE SOOI SO S INCOMPLEITE PLANS
§ § PRELIMINARY PLANS
' ' DO NOT USE FOR CONSTRUCTION
890 L SRR SO SN S SN SR S S A T N SO S S S SN S N S
880 SO SUSNUUS SEUUUUNNE SOUUUUN SOV NUUURONS SRR SO S U S SRR U U OO UUUNUNUNN FUUNURURUE SEUNURUL SEURUUURUN SOUUUOS SURURURNS SEUUUUN SO A 880
_ 870 i i 870 .
0860 A S N S SN s L SNt S S O S s U SO S S SNt SN SRS ISR SURRRN 860
850 R U T SN SO S S SO N SRR SR SO N SRR SO SRR SRS SORRTNE SRR SRS SR S 850
840 i ST S S SO SR OO SO SO ST SRS SO SUURUUUOE SRS SO OO SN SRRt SUURURURUN SUUUURUTE HUUSURUTE SOURUUU SRR 840
; . END GRIDE :
: +—[— ST A.l4/+70.00
: . EL.= 8/5.48 : : : : : : : : : : ; ; ;
8301 hh SSURUUU UUUUUUOS UUURRUUE SURRURUN: SURURUUE VORI 3,T/€,T9,EK’§T','!,G,/‘,’4‘/€M€’YT ,,,,,,,,,, e ] ) e SR ] T S ] IR S S ...830_
S SCOLARTIE SLTTPRTTRN CUSPRTTRRS SERRRRRES SRPIRRRR SRR oo / PROPOSED GRADE UNE -~ -=ememmedemeon oo R R 820..
-———— — - _\ EXIST/NG GROUND LINE
T TN B ’,V ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 810
RSO A AT
800 PN G~ S SRt Al Hndatints S A SRR RIS N T ISR SRS RS SSEUUUS UUUS S USSR USROS AEURUUN SRS SR SN A S ..800
""""" ! : \\ u+n : : “*:\. : : : : : : : : : : : ! ! ! ! ! ! } } } }
: : A — 7/ BT : : : : : : : : : : : : : : : : : : : : : : : :
: : : : Dry :(I/15) : \ : : : : : : : : : : : : : : 1 1 1 1
790 1 RESIDUAL. s TAN, ORANGE YELLOW—WH/T E, : : : : : : : : : : : : : : : : : : 790
"""""""""" RES!DUAI.:TANGREEN—GRAYMEDMEDDENSEMO/STS/LTY
STIFF_TO STIFF, MO/ST ‘ ‘ SAPROUT IC, CSE GRAIN SAND : : : : : : : : : : : : : : : : : :
L
780 L A A 780
A R S S S S S A S S A S S U R S S S S T S SO S SO S 770
AL S S R S S O S et S S S S S S F S S St R S S S OSSO SRRSO 760
— 4510 S S S S S S S S A S S S O S S T S S S S S A S SO 750
o b A0 740
A< L S s SOt ST O S SRRt ST ATy STt SO S S ST U SR SOT Ut SO S S ST TR SO SUR T DU UONE S UURS SUUURUt SUPTUUR 730
%“g,,zzo ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 720
2] 710 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? | | | 710
%a 136 +00 137+ 00 138+ 00 139+ 00 140+ 00 141+ 00 142 + 00 143+ 00 144 + 00 145+ 00




DocuSign Envelope ID: 6447672D-CD86-4054-856C-B7B59C27F671
o ' ' ' ' ' '

$$$$$$SYSTIMES$$$$

N
!

DG

8/23/

$3$$USERNAMES$$$$

0 5 10 PROJ. REFERENCE NO. SHEET NO.
W-5516 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

,___—--'—————_‘——_P___ : _———__ ; %*”*”\%”‘*‘K‘F*%**%%**W: : :
: : O ‘ %@‘Wﬁ@ FOPAMGE, ok ok o e S ST T :
‘ ‘ ***ﬁiﬁf@?@ kK KKK KKK KRR % ‘ .

3 —\—\j\_ﬁfkﬁﬁﬁﬁ* *\{ZEA*** roe %%*%*****&***&EE i*i*i*i***%i*i*i*i*i*i*i*i*iﬁyv ‘ ‘ ‘ ‘ ‘ ‘ ‘

. . . . . . . . . . ) o 2 - L . . . - Kk K KT NN . . . . . . . . . . .
740 """""" [ . oA T CooTT e [ Co '<]”1 """" \\RESIWAL:WhHe'gl"e.en,TOn, """"" CT a&ﬂrfl\ T T T LT T CooT T oo . Co T 740
f f f f f f f 3 3 3 3 3 N nori-pldstic, ¢se. sandy, 3 f : 3 3 3 3 3 3 3 3 3 3 3

~. ___saprolitic SILT. ; !

: : : : : : : : : : : : ‘ L e — 4 ‘ : : : : : : : : : : : :
S L T T N e S S E S S S
TEQ. A S S AR AR AR A S SR A S e SRR SR SR A S AR A SR A S AR T2

. . . . . . . . . . . 72—'—50'00 . . . . . . . . . . . . .

740 iiiii T T T T T T T e — e 740
730 i NG P, -t > L S S S S SO SRR SRR SRR S 730
: S ‘ : i~ TTT : : :

. . . ~ o j (H i ] —ry \ y ¢

WR: METATUFF. ‘ ~:~\,‘ESIDUAL:Wh|’r3e green, Tan, non Rlasﬂc, csg. sandy, spprollﬂc §ILT.
40 S T S S S U S S U SOt S RS SO T A S R S S U S S S SR S R SRS SR
B0 AR S S AR S AR AU AR S SN AR e
T NG T T T e e

RESIDUAL: Red, tan, orange
T30 ] Fosandy, SityY O AY . N i
2 D T S S S S S S SR AR
4L e B e S e e S O N S S
150 140 130 120 10 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 50 160 10 120 130 140 150




DocusSign Envelope ID: 6447672D-CD86-4054-856C-B7B59C27F671
3y : : : : : : 0 5 10 PROJ. REFERENCE NO. SHEET NO.
N | | | | | | | | | | | | | | | | | | | | | | | | | (Anaan W-5516 _ 8
® 150 140 130 120 110 1Qo 9§o 8?0 io 630 50 430 3§o zio 1b (‘) lb 2§o 3§o 40 50 &0 io do 9§o 1()0 1io 120 130 140 150
T60 . e T e e e T R R R R N R T T T N T T R T e e e L __._i._760...
D~ ——— T T ; 1 : : 1 < **i****ﬁ * *****&*ﬁﬁﬁﬁ* S*ﬁ*ﬁ@mfﬂﬂ‘ Gpryhite, malst ‘ §******ﬁﬁﬁ*ﬁ*ﬁﬁﬁﬁ#ﬁm z ‘ ‘ ‘ ‘ 1 1 ‘ T
. . . . . . . . . - . . . Pa= . S W . 5ed ) ) . )
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SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
OFFSET STATION LL | PIL

NO. INTERVAL CLASS. C.SAND | F.SAND | SILT CLAY 10 40 200 |MOISTURE | ORGANIC
SS-1 CL 73+00 4.4-5.9 A-7-5(36) 67 | 29 1.7 4.8 39.9 53.6 100.0 98.9 95.5 32.3 -
SS-2 CL 73+00 9.4-10.9 A-4(0) 27 | 2 39.8 19.9 28.3 12 92.0 64.0 42.6 10.6 -
SS-3 CL 79+00 9.3-10.8 A-4(1) 34 1 9 23.7 22.9 35.3 18 68.1 55.5 41.9 14.7 -
SS-4 CL 77+00 9.4-10.9 A-4(3) 32 | 2 2 19.6 67.5 10.9 99.9 98.9 86.1 17.8 -
SS-5 43'RT 86+00 14.5-16.0 A-4(4) 38 | 5 12.7 28 45.3 14 99.9 95.1 67.8 254 -
SS-6 CL 73+00 24.4-25.9 A-2-6(0) 28 | 12 48 15.6 16.4 20 46.4 28.6 18.9 15.0 -
SS-7 CL 101+00 4.56.0 A-4(4) 39 | 9 25 15.9 33.1 26.1 89.2 70.5 56.1 13.9 -
SS-8 CL 105+00 4.7-6.2 A-7-5(13) 54 | 23 | 273 8.6 24 40.2 91.0 69.3 60.3 19.3 -
SS-9 CL 101+00 9.5-11.0 A-4(1) 37 | 10 | 296 21.7 23.8 25 70.5 54.5 37.9 18.3 -
SS-10 CL 101+00 14.5-16.0 A-4(4) 40 | 4 8.6 23.5 48.7 19.2 94.6 89.9 70.9 25.3 -
SS-11 CL 101+00 19.5-21.0 A-4(5) 39 | 6 55 26.8 58.6 9.1 100.0 97.4 774 14.5 -
SS-12 CL 105+00 9.7-11.2 A-4(4) 39 | 6 14.5 214 40 24 89.5 79.8 63.4 26.4 -
SS-13 CL 105+00 19.7-21.2 A-2-4(0) 25 | 1 41 271 24 8 92.4 64.5 34.0 11.2 -
SS-14 CL 119+00 4.6-6.1 A-7-6(4) 51 | 24 | 52.7 11 19.2 171 93.9 50.2 36.8 22.9 -
SS-15 CL 119+00 9.6-11.1 A-4(0) 35 | 4 33.1 2212 30.9 14 85.3 64.4 421 17.4 -
SS-16 CL 123+00 9.9-114 A-2-4(0) 22 | 2 51 23.2 17.9 7.9 91.4 54.3 27.8 10.5 -
SS-17 CL 127+00 9.0-10.5 A-4(3) 35 | 4 5.7 30.8 51.9 11.7 99.6 96.9 73.2 16.5 -
SS-18 62' LT 32+17 41-5.6 A-2-6(0) 30 | 12 | 292 30.1 20.7 20 71.6 57.4 35.0 18.7 -
SS-19 CL 135+00 9.5-11.0 A-T-5(17) 54 | 13 3.1 12.6 68.1 16.2 100.0 98.0 89.8 40.8 -
SS-20 CL 138+00 5.0-6.5 A-7-5(32) 63 | 29 6.1 5.5 26.9 61.4 99.8 95.4 89.8 28.6 -
SS-21 CL 138+00 10.0-11.5 A-2-4(0) 28 | 1 52.8 19.4 19.9 7.9 95.8 55.1 31.5 11.7 -
SS-22 80'RT 37+50 43-5.8 A-6(6) 33 [ 13 | 10.2 30.3 30.8 28.7 89.2 84.4 63.2 10.6 -
SS-23 CL 52+00 4.56.0 A-7-5(15) 47 | 15 1.5 28 44.9 25.6 100.0 99.4 83.2 21.2 -
SS-24 CL 48+00 9.9-114 A-4(0) 30 | NP 21 44.2 28.8 5.9 96.2 82.5 46.2 12.3 -
SS-25 34'RT 44+00 9.8-11.3 A-4(3) 38 | 6 4.6 51.2 34.3 9.9 99.8 98.4 58.2 22.2 -
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